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(54) OFDM RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve demodulation 
performance by mounting the pilot carrier of received 
OFDM signals and judging an interfered carrier. 
SOLUTION: OFDM transmission signals obtained through 
a reception antenna 101, an RF amplifier 102, a tuner 
part 103 and an A/D conversion part 104 are orthognally 
detected in an orthogonal detection part 105, the 
orthogonal detection output is transformed from a time 
area to a frequency area by fast Fourier transformation 
in an FFT part 1 06, information transmitted from the fast 
Fourier transformed result is demodulated in a 
demodulation part 107, an error is corrected in the error 
correction part 108 of the demodulated result and it is 
outputted. At the time, the interference of the frequency 
selection of input signals from fast Fourier 
transformation output is detected from pilot signals in an 
interference detection part 113. Further, the 
interference is removed from demodulation outupt in the 
demodulation part 107 and the error correction part 108 

based on the interference detected result and synchronization reproduction reduced in the 
influcene of the interference is performed in a synchronization reproduction part 1 1 2. 
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PL. C (7) Jrb*5 L Tt^Sig ^ TS ft L O F D M ft ^- 
m 1 ffiffic7)0 F DMSfl^^o 

fl^ffiii ch <h fefi^M5iMi^/l S $ ^ g tt 

• *y hm^<jy'\Km'^);tfx't ^ :z hxn—'f- ^ y ^-)Hnm^z 

[i^*J-|i8] il3S/^fe^5^S)J^m (J[^T. OFDM) £ 
il ft ^ 5^'^ M - ^§ff f ^ O F D M ^ IC 43 (/ ^ 

-^n^'ns I ^ (C ^ T > ^ ci: 0 S ft $ n ^ mi IB O 
FDMemfi^^ax^ifeL. i^i^y^-Ux^^icJ:^ 

c it IS^© c;) «gm S A :;^7 $ n/t ^ T (7^ ^ ^^t!?^ 
ch> 

iTIE^g h L/z C ^^tiich-r^ O F D Mgfi'^ 
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[5g0^co^1-^SfR5tif] *:^BJ{i. OFDM (lS32/1 
[0 0 0 2] 

I TU-RS^«ffi (TG 1 i/3) ^rz{^^Ut:i^3> 
^•^W^^^Vol. 17. No. 54. PP7-12 . BCS ^ 93-33 (Sep. 
i993) f^^iZ^^^^nXl'^^(DX\ wCT'(-l*^Hfl{Ig8 



(3) n^W- 1 1 - 2 5 2 0 4 0 



3 

a!-r ^ f;e 'M(nmfi iz^i^x o 

[0 0 0 3 ] OF DMfrsiiTtS. SI WCiE^Sr ^fS^+ 

LTF FT {f%my-'jj:^m !&m^n^:L 
[0 0 0 4] ^fz. i^mmxrrmm-:^\^uz I / 3 . m^m 
T. sp) m"f^i$ALx^^. '^mmxspm^^^ io 

fjm^n^o ^cT\ cKTDs pfi-^^jnif£^:^fpj{c^ffirHi 
-r^o cniccto. ±^^^jT(Dmmm^^m^z:^f)i 
T^, ::nbcoffi?pfi^^':gfi4^-t' u y<h:st^{clt#5-r 
[0 0 0 5 ] L^L/j:;:;^"6> .ha^cDJ: ^ T^cf^f^cT^O F D 

^^mm^'jj\t^xmr^9!!:m.Lxi^^rcs^. >^^;u^co^ 

>- > ;KC L T L ^ l'^ . ffiPttHg?:?^':^^ < ^Mt L T 
[0 0 0 6] ^/i:IB]KH^^(C^5l^Tti, [hI-5^^>^.;U 

fr^j ^ 'g 1 1 T^C ft ^ T R j W ^ ® 11 ^ fT ^ ^ S 00 ^ S { C 

cfc 0 # ^-i^f ^'it£ cxL^i^^mmummn'jE^ffo z 30 

[0 0 0 7 ] 

3K-c;:»v>!i.^^-\^ ij T(FviM:^5ticct f DKi^mmmx 

fz^'^x^m^^m'^^^ofz.^. mm'&^m^iti^xi. 

m)^mz\t L ^oox^^-Y- 5^- K/i< D^y hmn^ (X 

Vi?c;:i fJjj fe-^;^? X 4^ -v- >y 5^ ~ K / W D h -aT-S ch , 

U r;^?^^/j7i^^S{t/tia^cl:D ^^^0i|^;:?^*^l:-r 
[0 0 OS] l-McnWkm^mxkL . -^flLfc 

c^FDMfii^co/vr D-y h^r u T^f^fgLT, knm^ 

;!: COT' ^ O F D MSfSi^i^' ^IS-ffif ^ C d: ^ lil W d: "T 
-s>o 50 
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[0 0 0 9] 

fi6{z*5gn;5{c9S^OFDM§ft^^[l(i. mtScco^-t UT 

II w ic "f u y V m'^strnx ^ n;t o f d m GiM ft 

-^^sff-r^^^^T^oT. HuSEOFDMeMff^^s^ia 

OPHITE LTi±l:/jr^^)(7:)T^*:). HUHBf^if y'- 'J 

^ IS ^ ( :: S c) I ^ T ftu tBfri^iii ^ e $J5^!^^ ^ fT ^ cfc 
[0 0 10] 

COOFDMSft^gTtd:. OFDMeiJ|ft^;:>?§ff7> 

1 0 1 mSP. FJ:ii(Jif§ i o 2 ^mt^^-^[his§ 1 
^ 2>\zxti^n. :Lz.xmmm=ff^ri^. '^<r^mm\t. 
m.m'muxf}^^=f' \ 1 ^\zxti^ti^mi^^wmm^\z 

/l&gctC'&^-d:^ C d:Tff ^n^. 
[0011] iiSB'^a.-:f(pI5§ 1 0 Scotti:;^;^!. A/^D 
(■7';^n^/7^S^'^;i.) '^ISfi 1 0 4TT='>^^jUft^{c 

gg^t^n. asc^ffigB 1 0 5T I QcD?pfwiKBa3£^i^{c 
ct*9^-x/N:> HOFDiM(i^ici£M^n-g)o cco^- 

Xyt> KOFDMft^tSF FTSB 1 0 6(Cf^«&$n-5« 

CC7)FFT0B1 0 6 (SA:/7$n7^0FDMft^^P^r«1{S 

OTM^gBi 1 2-(?^^^n^o 

[0 0 12] ±ISF FTggl 0 6<7){±l:^fl, OFDMff 

7 fCfit^^^tl'So CCOflpgS 1 0 7 (1. A:^$n^OF 

DMfi-^(-oi^T, ^o-^mw)i-^\zn^.\^xnm^mz 
(11/3, mm:^\^iziy4(Dm'^xt^x^nx\.^^7. 

^^-^^ ^y 37- H/1< D^y hft^^fflC^T. ^^vVTCDWl 

mm^mthL. mmmitRmiLm^{t^rfoh(Dx$> 

[0 0 13] mmm^&xit. mr. sft^n^cOFOM 
fi-^(c(i, s p^<4 iy>7n)ummxim^nxi^^(D 
x\ 4i^>7n)i(Ds pmmzj:o s^^r ^jrmmcDmm 
m^f}m^n^. ^zx\ :iti'b^miSL'&c:^\^izmm-r 

it. motjTEmi 0 sizx&m^iZ'^crzMiomiiE^ 
nrzm. i15-;jst-i o 9f)^^ihti^n^o 
[0014] -'/j. F F TSB 1 0 6 coiti'Jimmmihm 
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coo 1 5] ±ffiIt«^SclC4ol^T, VAyiz'i;t':^mmtl:t^ 

FDM^mi^sii-vu. 'mnm^iz^\.^xmi&-&miRm(o 
(n'^^mz^ovn^(D=^v vr^'^'^m^-m-frL^-oX^^ 

(D^}m(7:>mnx^iEx^ui^m^iz{i. mocDih^mm 

coo I 6] dtifc-jttL, '^mmmxit. fftsh 

0 6(7)fi'r/7^^f/i'^^f.h0iu isizxtiL. zcD^nmmii^ 

tx\ mi&'^mmncD^tjm (xyij7x^v;u^/tx-^ '^o 
m—'^^ >^)i^m) (OF^w^^f'-fxi^^^^ ur^-w 

[0 0 1 7 ] f.^piSg 1 0 7 Tli. ftJWH^j^Bt 

{CX4^r 5^ - K/W n hfi-'?^^?|l^T&4^-Y' U Too 

^^i^izitrnm-tt-r. m^m'(Dmm^'mixi-^u^.-^7.^^ 30 
57 - K / vf a h iz ct 0 mr^ l rz mmzxmmim^ 

^fz. ^{i)r^uEi^ \ osxit. fifj^cnmrn^^^ixi^^ 
=^-v yj rmmzxmzktiJ'iE/;^<t£(Dm^i-tl1^^Iim^ilz) ^ 

oizLXi^^o:>X\ fytmizJ: ^mW<7^&m^no:itf}^ 

[0 0 I 8] m2i-^A:^mmm 0 7 cDmi^mt<^mf^^ 

i'v<'i-ho:>X\ Ah^M-r l 0 7 a> 10 7 bizlt. ^ti^ 

1 0 7 cxm^(^^^ky^t{iLmmm^^iti-r^o:>izm-r^^ 
iMii^xiffitif-'yi>?ti/;^ff:bru M^Ms^-ftrts I 0 7 dxma^^n 
fz^{)^mmzj:nm^mit!i!imfjmt:^ti. itm^ftm i 

ff-toti, f I 0 7 f . L 0 7 g^o I QcDmmL 

/z{^)Hf}<l\\Jj:^n^. 
[0019] - /j\ A/j.'r'ftl-T- 107a, 107b iZAfj 

^nrz I Qfrj'/is, /^'jftin o 7 hizh K:h^n^o 

C^/^Uffli 1 0 7 hJiA/jcfl/t: I Q(S^t;';^b4 >> 
rr^H-^j'C/^X^Vv^^'-K/t rn-y hf:?-^^RAM (7> 
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y ^ )V9 iQ7 i \zm^^n^o 
CO 0 2 0 ] zcDmmtmmwmy ^ )i9 i o 7 i t 

TWitff^ir UTT^-Sch^yj^^n/iX^^ 

•y 5^- K/W n y hff ^cD^^f^ffi LTffiPp^ja^^ff o 
^^coT. ^com:/j[illriSgc:^f^<DffiRg-7^';p^ 1 0 7 j 

\zm:^:^n^. 

CO 0 2 1 ] z.(Dmi(i^^mm-y ^ )V9 1 0 7 j i^, xti 

^ti-So ^commM^^mi 0 7 kHji?^3gc:^fn]{ci«PBi 

{<iMm^mti!^-^^^(Dx\ t(Dm^^\h\^ii\tmmmm: 
i^tHgi$2 L 2\z\M^^ri. &:^^\ti\hfi\^&mm^}(k\h 

mi 0 7 n-\{zm^'^n^. 

CO 0 2 2] .tmm^w^m^v^mi 0 7 mi, xti^n 
rzm^^m<Dm^^-^^^:ih^zxK^ i Qm^<DmMm^ 

\zmr^^n. \Qm^(Dm^mt^m\z{^.'^n^. 

tz. feffiH^MI^ttiggi 0 7 mti, A;^^nfc&+SfiIcof^ 

^^mr.■t^:ihx^^Lnm^m^^^\h^^^(Dx. 
<7) ffi ffl ^ f b iffl ii i c (it $ n ^ . 

CO 0 2 3] ±5e«0E{c^'SffiMg|$ 1 0 7 0lftflH{C'::)(.^ 

T, US ^#BaLTiftH^-r^o [El 3 (a) (IX^-v^y^ 
-HVWD«y hfI^(7^gB5^IJj^J^iKt-t)COT^^. X^^-^- 

v^- K/W D.y r-{i4>'>.l^';i./SiSB'<:fia^iJ$tiTt.^'5 
COT. 4>^>;t^;K7Dm^^lirfl1t--5C<[i(cJ:0 S^-^-U 

mzmmr^ zLizj:o±=^v^j 7o:^mmmn^m^ zz 
[0 0 2 4 ] ms (b) (c^Tct^fc. 

^il^Sfl^^Sch LTXyU 7X-^^;U^/tX-^fH]— 
>^-;U$5#";0?lfei;. ^(7)JltegC/?^X^r ^y ^- K/W □ 
y hm^CDmi&mz-SlLrzm'^lZit. X4^-v-'y37-K 

ms (c) ir^-Tcic^tc. mi&'^miRm(7)^m^'^ 

{t/zX^^^-y^^-K/Wn-y hft-^^f^^LT. /Ifftgc 

->^i"j{cMjNnLTik^-Y' y) r (Dmmm^ ^j\<^ ^ t . 

)I9(D19 yyn'liZhJ:^7)\ 1 ^-V U 7C0^^'S/;^gc^'Y' 

')yo^±zy>rn)iizmwLx. mmi±mfj^± t < 9^ it l 

[0 0 2 5 ] zniZML. ±miUmMl 0 7Xlt. llkT 

(^<kof^!i!imz^r>x^(Dmm^mikT^. mis cc) 

(i[gI2C0/^:Ug|$ 1 0 7 hCOR AM;^^6^^LB$nfcX 
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[0 0 2 6 ] :i(D^=^^}i% 1 0 7 hcoa^^tHLLt'.:^;!!. 

tttS ^ 3 ct /I X + -^^ -y 5^ - K / W n y h ft-^T^^tff ^ 

ligs (d) {~7T<-rJ:-^{c. 4;j?^-co.^ficoMt-^Mtjf^<7:) 

7.^^ y 9 - \- u hm^f)^^m^\tm.m m r.n 
LTt^PA^ti^o c<7)ci;^{c, m\^mmz^^7^^y 

ffi mmi^ CO eJc ?B ^ fr -9 :i d: ;!^?-e # ^ o 

[0 0 2 7 ] EI4 (s_hSi:i$;j?.^'^ttH0f$ I 1 3 (D^i^mum 
riE^7F-r ^coT^^o igi4(c;Bi^T> mm^[hmi i 3 

co/r-f n y hfSi^WifitUtB I L 3 a (cii. rKM:7- u x^^ 
fi&^n/cF FTftB 1 0 6(7)f;H:^j;!?^^Ayj$n>5o dco/t-f 
D<y hft-^-WiaUflU 1 3 a{iA::/:;ft^-;!>^'E>/t< n^y hff 

[0 0 2 8 ] .hmn'im I I 3 b (1, ^/W n -y hft-^ 

i^fitiM-wia5 1 1 3 c\zm^^n^o z.(Dmw-^ \ 1 3 
□ V hm^mtcnmmLi.xm^^m'Kwm 1 1 3 d 

[0 0 2 9 ] C(7^$fi^^NiiK-iSSB L 1 3 (i\<D\^r)i\t. m'A 
Ss 1 I 3 e izfifc^ift^n. H#|lll7jf^(C^/W n^y h{f^(D 

l-m^COn^ii^^iff ^cbLTlrttSaiil 1 3 f ct^i^ggl 1 3 

[0 0 3 0] '^f'^^ayhm^<DW:mn^\t.^ 

n^uy h{t^(DC/>KmAZtnB-t^o &/Wn»y hit 
•J^'COC/NMili^pigiiltfS L 1 3 giCcfcO^/Wn-y h<f 

it. m^i^mmmm^f)^^^tmm-t^o zn\z^ 

0. */;;»1-C0^-^/\^ f D>y h ff^-C0^fe*gC^Sf5cfc < fl^ 

U TfiS^l^chLTfUiil^SK I 0 7 >4i^;0aTIEgK I 0 8 
^ ir^J IW '\H tfli 1 1 2 f W ■)] ^ n ^ o 

""V \%\\\ h '^Tf fig t L , (:r:.y: ( I ^: n .<7 Jy^ TTf fig ^^^0:1^ 
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[0 0 3 2] Ii]5{C^l^T. xy'JTX;:)^?^aEL. C/ 
N;:;^'Jll^fi#^ (a) \z. c/'N7!?^\Sl^0#^ (b) (c^ 

(c) cy'Kt'mm-^ (d) icTT^fo zciT. 

S/l^n-y UrcO^-M-^/ti' P'y h^^r 'JTCT) 

[0033] (a) - (d) f)^(bt:>t^^^o\z. 
/W n^y h^^-Y- 'J TiS/W o-y h^-t- U ZcD^i^Mco 
mmi)'^-k ^ t ^ ^ C / N 7!;^^ I (C * 0 . /h ^ (.^ 

[0 0 3 4] :Z(D^o\Z\^Xm^t\rzltmil 1 3 f (D 
«^*Slltimi^gB 1 0 7S:D^^0tTiESBl 0 8c!:fHl»3f? 

1 2(cftt*&$n^„ :zn\z^^. mmui 0 7\z 
^^^x. mm<^mm^^^'yx^^r^\.-^7.^^r y9- k/w 
uy hmmz^y}mw\\.tim^\zxmMmm^mih^ 
^oiTiEgKi 0 B\zxm^■^nrzm^<DmDtlm^ 

^mmcD^Pui^^mm^^mft^n^^o \zu o . m&'^ 
muma^i^m^z^^mm^mcD'^it^^mL. mocDtji 

^^m^^'d^tj-r^:ity)<x^^o 

[0 0 3 5] <t:i^X\ m±&9'U\zz^3>^miZ^'D 

xit. 'Ti^9ji^tim^(Dm=rizmL. -^mmitm-^ 

^r>^-)lX^'i^9)mmm^tmn:^^iZJ:^Ti-a9^ 
[0 0 3 6] III6tl±|ECOcJ;o{COFDMJiilHt-^<755^ 

^>^-}i-^mzTi-u9'm^^mmr^r>rzm'^\z. o 

(DX\ (a) ItT-ra^'v-i^t^^^aynMm-^Ts^^ h 
)V. (b) iiOF DMff^<75eiM^ing^7l^(_,xi/^>5. 

[0 0 3 7] T'ru^'^i.\ziy^>WLm.m^\tm^ 

(a) \z7jk-t^o\zmmm\i^. ^wmm\^. ^^mm 
fe* { 3 F« i ^ e - ^ ^ ^# -z) o d CO o ti - ^tc ^ o m 

(b) \zir.r^o\z'Br\z-'9j^'A(Dmm(o^m.Bi)^mm 

[0 0 3 8 ] m7\t. AL%^(Df^m^mik-t^mm^-^-^ 
^^m^^ihmi 1 3(o#t(^f^g7:tt,^^^^-rt;co'cS'5o 

fSL. [3 7 (;^:51>TI1I4 <hff?l-gB:'/j^(c(lffri"f?F-.^^M'L 
[0 0 3 9 ] ^-r\ I3 7(CiK-rfi5^§gl 1 3 eTffbtl 



(6) 



4#B3¥ 1 1 -2 5 2 0 4 0 



9 

Uriit#MiL3Bl I 3 J ti. 116 (b) 

I ^ T . r D y f t ( c ct o T '4^- ^ S { t ;^cf I ^ ffi 

b<Dte^{:HLtti:/jti. 1 3 i . 113 lO 

kx-w-^i^ntzm. mmi i 3 {\zx^¥ji^n^. c 
[0 0 4 0] -r^dit^t.. iMmf^^z^^mm^ihui 1 

1 1 3 hxm%L^t^-^^(DWi^\)^mpm(r^n^ n^y h 

3B1 1 3 f\zih-)iL. T^u^'WLm^^-^^-mm^v^^ ^) 

Ttt^MiLHin 1 3 j xm%h^t:^i^comm\)^^sm\' 

(7)/WD'v hfS^^tt^tLiL. W-i^mi 1 3 kT^l^L 

;t*£ig^it#jegBi 1 3 f\z\h-h\^. mmi 1 3 f Try 

I 3 f \zxr~ru^'fj!imt^iho-)m~^^y:^^)iknmi)'^\h 

[0 0 4 1 ] CCOct^fCLTf^en/zJrhi^SBl 1 3 f CD 
n-nL^^^tmm 1 0 7 >?iiO^fi0gTIEgB 1 0 8 chf^j^M 

ii£Sin 1 2 {cfifc$&;^n^o cintCcto. fsi^jgm o 7{c 

•Y- ^y K/vr D-y \- mmzx ^\mLtzmn-{zxm^ 
mmmih^n. wi^iiiwMi o sizxm^k^ntimn 
o-y m 0 .rr le ^ fT t^n ^ ct ^ (I 0 , i&'^mtRm <n 
iz^^m m t:t: m oo * f b ^ & f ^ t -5 c > t ^ . o ctd 

^^iim^l\^:Jj-r^ztf)^x^^. AO 

[0 0 4 2 ] ms itAi^iLmmm^m i i 2 co-Pif^&^r.i:t« 
fit<rT;*-r[iKi-c^>g)o m^zmfiLrzm.^mi^mii\ti i 0 5 

/;^'fnjJ5|fi}l:rtB L I 2 (Z A.t/^tl^o A-/Jetl/zfi-^(i. 
InJ-'^-V' > ^ 't-^t/JVlj^W^ilfl 7 Y 1 1 2 a TO F D 

M fl-i" £^ T -h □ -y ff?l ^ > -T^JKr/i'ilFcT) t: — mi&-^ 
cO^>2v/;^frr:)tK yj{n#;^;fn L 2 b Ilyv.;^7$tl-5c t?J 

1 2bT(i. '^/i^'mLHjiin I scnhfm^A^y) 
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